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ie U 
LY SPECIFICATIONS f 
v4 
od f ! 
| Accuracy 1% éi 
i X Input +10V AC or DC Max. f 
| a 
i Y Input +10V AC or DC Max. f 
i 
A XY/10 Output +10V Max. Bi 
es Output Current 5 mA Max. ie 
ti +1 
iq Input Impedance 10K ohms Min. i 
Ky a 
4 Output Impedance 1 ohm Max. i 
i Qutput Bandwidth, -3dB DC to IMHz ; 
4 
if Power Supply Requirement +15V, 20 mA 
fh Operating Temperature Range -259C to +85°C MM 
i Size 3" X 2" X 625" i 
bee (Identical to M101) : 
8a ui 
ba Socket S101 e 
$3 iy 
re 
‘4 Price M501 $295.00 iS 
4 S101 $ 8.50 I 
Ey i 
: H 
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EB i 
i! 
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GENERAL 


A The Zeltex Model 147A is an operational amplifier 


® 
* 


$e 


designed as a single-ended input inverting amplifier. 
It features wide bandwidth, high slew rate, and fast 
settling time--all primary requirements for high-speed 
applications. With these design features, the 147A is 
highly qualified for use in comparator, D to A con- 
verter, and iterative analog computer circuits. 


The solid-state amplifier utilizes silicon semi-con- 
ductors throughout to provide a stable and rugged unit 
with an operating temperature ranpe of =55°C to +85"C. 
Available in a new, smaller molded-plastic case, 
the amplifier can be flush-mounted on printed circust 
cards or other type chassis. 


OPERATING DATA 


Input voltage offset is externally adjustable to zero 
with a 50K potentiometer connected between the B: 
and TRIM leads of the amplifier. If no adjustment is 
required, a 25K resistor is connected between B+ and 
the TRIM terminals during operation. 


A power supply capable of generating *15 VDC 
15mA quiescent current is required for proper-operation 
of the 147A. The amplifier has a full-output fre- 


OPERATIONAL AMPLIFIER | 


Model I47A 


sn ee Vineet OD Oe Cee A ems PEP Or teeta oy oe, 


@ High Slew Rate - 500 V/s (min) 
© Full Output to 7 MHz 
@ Fast Settling Time - lOO ns to 1% 


® Gain-bandwidth Product : 
20 MHz (min) 


quency of 2MHz at the rated load (:10V «© 30 mA). 
From 0 to 20 mA, the amplifier full-output frequency 
increases to 7 MHz. The output is short-circuit proof. 


INVERTER 


Wnen using the 147A with 1 kilohm input and feed- 
back resistors and an external load of 10 mA, the fre- 
quency response is 10 MHz for a 10 V peak-to-peak 
signal. Settling time and rise time for the 1K - 1K 


inverter are given in the “Electrical Specifications’. 


PACKAGE 


Zeltex case style N is used with the 147A amplifier. 
Physical dimensions, pin functions, and layout of 
the case style are shown in ‘‘Mechanical Specifi- 
cations’’, 


The style of the case allows flush-mounting or plug-in 
installation. Amplifier leads are centered on a 0,3 
inch grid and are all located within a 0.6 x 0.9 inch 
area (see ‘Bottom View" of case layout). The case 
is mounted with two 4-40 machine screws on 1.2 inch 
centers. 
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@ SPECIALISTS IN AMPLIFIERS, COMPUTERS AND COMPUTER ELEMENTS 


PERFORMANCE SPECIFICATIONS 


* ai (is ~RiGA Le 25° C UNLESS OTHERWISE NOTED) 


+10 V 
30 mA 
300 ohms 
7 MHz (at 0 to 20 mA load) 
2 MHz (at rated load) 


Ss OUTPUT CHARACTERISTICS 
> Voltage (peak) 
Current 
Impedance (opensloop) 
Full-Output Frequency 


GAIN CHARACTERISTICS 
DC Voltage Gain 
Gain-Bandwidth Product 
Gain Roll-off Rate 


100,000 (min) at rated load 
20 MHz (min) 
-6 dB/octave 


INPUT CHARACTERISTICS 
Voltage Offset 
Voltage Drift « (-25°C to + 85°C) 
Bias Current 
Current Drift « (*25°C to + 85°C) 
Input Impedance 


Noise (de to 25 kHz) 


Externally adjustable to zero 

10 uV,°C (typ), 25 uV/°C (max) 

10 nA (typ), 25 nA (max) 

0.5 nA/°C (typ), 1 nA/°C (max) 

200 kilohm «dc, 5 kilohm above 1 kHz 
20 »V, peak 


500 V/us (min) . 0 to 20 mA load, 
300 Viius « 


SLEW RATE 


rated load 


215.VDG 
=55C to: #85°C 


OWER REQUIREMENT 
OPERATING TEMPERATURE RANGE 


1K-1K INVERTER 
CHARACTERISTICS (10 mA load) 
Frequency Response 

Rise Time 
Settling Time 


15 mA quiescent 


10 MHz (10 V psp) 
20 ns (for 10 V step) 
Sus to 0.01%, 100 ns to 1% (10 V step) 


, MECHANICAL SPECIFICATIONS 


—~|.300' |-— CASE STYLE N 
TYP. | SSS 


Rrg 
NIN 
Ni oe THREADED 
TRIMPOT 
’ i26 aaa MAK) y 5OK 
y 
+e on 040“ Rw 
OS DIA, WY 147A > ae 
' Saree Ont 
O0- Ey 


| ea ih 
' ' ' 
| —— 1200 -——_—= | ed 
30 | ' 
—_——_——_——-—- |,800 ——_- — AA 187 —-t “}-- 600 — @ EXTERNAL COMPONENTS 
NOT SUPPLIED 
7 BOTTOM VIEW NOTE. ZELTEX MATING CONNECTOR MC18 EXTRA 


THO IN USA 8/67 BULLETIN NO. 10158 


C 


T 
T 

F 

4% 


SETTERS TE 


rr 


Ae 
tH 
‘ii 
a pa 
beg 
KY 
i 
‘ 
hee 
i freee 
Sr 
ey 
ie 
th 
a 
1h 
& t 
1 
t iy 
hy 
tert tr 
Zitat 
i 
ah 
¥ el 
+ aut 
‘ atte 
SM 
An = 2 
Li 
tis 
teens 
My 
t it 
7 Wai 
: Sut, 
rs ath 
SoS Goths 
Lan ‘es 
cu fs 
[ee | 
y Re , 
. net. 
veo. shin 
i. 
+ Eee 
? The, 
State 


h 


t2ov, 
GEE ca RE eae Se : i 


— 
=> 
c 
Noss 
2 NS 
A ~ 
2 _ 
- 
- 
; 
. -— “\~ 
me - 
~ 
A 
o > 
— - 
= 
, 
i 
A 
wv 
* 
N 
© 
ages 
: ae 
meweberm rename ~~ sree — a ee ee 


INZ DOF 


rere 


PEAK DE 
XP 126 


———_—_—-- 
jm + 
INZ 064 


} 

o 

' 
ST 


! a 1g re > 1 EIR < VJ ¢ SS 
a aay , 
ey > o/\r 4 ot} $a ° 
—™ gee pe ——_F . Io z -o7 DD a 
/ \ ~p 
; /3 < =\ sagen he 4 S é 
= oo = we, 
; NX 
c t } MAA pane NVA e Sy 
{ x ; ope 
: NSA 7 a \' = cece REED ee 
pan | 8 ~f = ex: te 
} G> < &-=7- ~ & <r 
a | ; aa ae a) ~} \ ; 
i ~ 2x eet SRA ves, 
Sa \ \e So S$ € pind ee 
+ ae aaa | 2 =| > ‘ 
H cv < ~ 


: ie | 
\ 
- rr me a rere ee ee “ - earoesl bs 
ne es ce nn a ee te re re ne at ee ee ee a — a ee me ee te a eee 


y 
|5 D>-wv 


oo 

| 

i 

| 
y 


oO N . 


eS 


‘* \ 
Sy . 2 
S a 

§ 


™ 
AD, HED 
. Parer 
ee) gy 


. 
ns | 
{ 
i 
j ~Q 
ee Waa & 
Bipot 
N 
ae See 
Shee, | 
i ; 
} i 
| 
i 
' 


a 


[on] 


j BOB RGA 
v 
a 
’ 
3\ 
\ 
ae me | 
iy 
q 3-~IVV 
1 
‘ ™ 
\ 
‘ 
= 
j 
ay Sei eae a 
} 
} 
j 
—-—45 
iF 
-| 
a nar | 
ye 5 
a 
ee 
‘ r) 
as C 
— 
J \ 
; 
} 3 
m 
} 
i 


4 ‘ . 
y? 
La 
S 
“4 
% 
wr 
i J 
! 
\ 
! 
Hl 
{ 
i 
Fes 
Q 
erp 
Ss pre 
Bag 
nn ‘ 
ner 
ae, 


) ms) 
) 
Oo : 
{ 
k 
| 
\ 


| 
; 
c 


| > ace —~—- ++. 


s 


—— —-———¢ 


OGIC 


| 


XP 127 


PEAR PeETECTOR ContRor 


c 
° 


| > 


s 
ia 
}e 


| 


+ 
‘ 
Met tr 


,X¥ 
AMR 


fe of 
bt oe 
te a 

mm, 


Zhf hac See Sselk 
a | 


Na 
ie 
a 4 


i 
att | 
ces 
yy 
my 
iy 
a 


| 
ry 


i } 


sie ence eee C9 ne A a ae Se 
en ES 


! ‘ é 
ss a | of is. 
x : a 

AK 
Sf 
4 


wh 
N 
a Se es 
ea eae 8 
; A - 
nw 
Z 
Ww 
Vv 
~N 


oo 
Sa Be 
ean e 
i 
V 


iNg oF 


+X 


v 

Bei ~ 

Ones 

he Bid 

We 
NV- 

vv 

S 


Ye 

t 

t 

| my 
N 
ws 
—> 


ee 
a ee 


e : eS ee e ie 
| 


ns tinge ee RNR RE REN 


ee ee ee ee ~ ; j 
La i ; ; > 4 / 
5 [b> 7 ee he Se neS Si EAP HY CERRINA Wen Case Ne OTR ——— 
| epee } a a fs 5 
ata 

} 4 i a 

| Pe 


“ 
| LYK 


dt oh ee fe enon Uae? 
Se psd soot! 4 a 
@ bran 4 . [39% 1 SOL Wii foe RAS 
| | pBEZzt fy 132! are > 
i ; nSpher I Is mee iS 
; i j en \ 


Vv 
~J 
ae 
j 
if 
4 

- 
N 


- 


Ce > 17> 
> SEES SEDGE cece GaeESReENTRE sen Gaines 


3 15 
b 


2N 3509 


SERN FAR TARTS 


| 
| 
| | { F 
Be Doh tae sen ae ee Ba | . : 
Sa | Jil Se, , rere 
xP 131 ; Syn -Cosina Pat Potat ay Netwars ; ‘3 


SS ER  SOTe ee eers A base ae wa ee et ee ee eT em | 
\ on ae 
so he 
“7 ; + 
\ mS 


@ 


> ey 


sp 2 is key 
——--—-) 2} > 


in oa 2 
“3 * ie) 
oy, NS = 
re : | ¥} a 
= ° ote “— { 
a Pe ba H S ' 5 1s 
‘3 ~ ania ‘ i 4 ; is 
ZEN os gh | ; = t i — 
eee ee ; : 
ait mn an tabs Se AWE, — J R 
‘ bey a | toy | Fray ; 
ye ay \ { te for 
° oa cae Sa i c= f 2\ , i H ras 
m. = " vag | } ‘ aS = ; za \ } | J 
: Ae Sie Ete ioe ea ec orien Ge eae Bal eae 
j : a { j - j Pe id -\ ’ H 
KAM -—o “SVT? } H <. } tA AAAS at i 
. vo 7 ‘ j 
i Pad. i i — ‘ ‘ 
‘ : ESE ke bes Ss de acetic AMEE Bey a 
i ran > ; H } } 9 2 if 3 i 3 
bo : { } ne Raha Ce toe | 3 
= i } t cae VES Sas s 
} = , Li i u i 
{ \ ; \ } ? Ni, 
4 ‘ 


N 
Se VET OE SETS EE TELE TES EET IS TIE UTE PY SP LISS UTD 


—yro . 1 | — 
f *\ H } ; : ; j ve) “ 
vs : oes } | ' { } < 
tos a & } H > i 
:" ANN | | SS ‘Bec 
igh at Fy ene Par, SF | 
; j 4 is de \ * arse Bee pe i | 2 
y =) | | 4 “ 
eee | Las [oo | > PE ie ngs ! 
a ae taU at a Boe, age? i 
i so> H | . aa paul ) ‘ 
{ 7 } Kanu AWS ; 
=e [sees Eros 
| | 


ED sea 
‘Q 


ioe eae Oe arene | 

i pre : ¥ > anes i ' 
el bit ty te 
tim ieete  f  E | | 
ee eel eb of ae fae | 
| “es reo | | - 2 Pee ers Pe | 


| 
RE 
az de 
r 
panne 
<, 
( 
| 
| 
= 
? 
Maths, en 
me 
| 3 
1 f 

ne r 
! 

Ki ¢ 
' ae 
eis 
| 
} 

c) RA 


go 

& —— AM { | Sade ae 20 | s | 
' } xO } } o ; 

{ } » 
| i { Seagal FF eal | Beare ' | AA Is, 
-{ ae ——e AfA—-41? age mad i aR WMA —l 
{ ‘ : \ Bs SheLS | eS eee 
j i $e ——— , SS ES se Se ee { 
i} { j H 3 i 
! ee] 3s : 
— a ae a aoe + i 
i BBY | as 3S yg: } 
4, N ce Pa ad \ > i ad 
= xO — > > fy v i 
~ . a - . , 
: | 


XP 132 


aN 
\ 


ey 


A 
A 
/ . eae 
Se pcan 
/ -—— 


TLIORS 


XP 133 


dite ecd sedi a cieiggs eirninedin tations eeeinne —— OP Sn EE AE ans ae oe a a ben ene mt — a ee et nb stererenaeii <P a : 
| 3 a S yet si 
— ~N ~ 4 
; SA Ss i 
se » 3 “a if 
| pg ( * ao 
4 i ue 
\ 4 q G f 
4 Bef oe i 
yer i t i ; 
} i > 4 ‘ i { 
| a ee bas i 
= 
| iu i i H . t 
SAL —lf-—— aaa 
| ee 
| 3 | | tay 
oe Se : i ae e 
so5s ] a 1 yf 
| ee BEA Eee | = 
| ‘ t 
} \ 
i 


| 
| 


Ms | 
Rotation 


LOA LOE i CE a ay et MO AINE 


| 

{ 
t 1 
ees | : 
s bonis t 
} : ; t 
FR 4 ax 7 i i 
sos 18S ege ae 
=f } | { { 2 
i i ; | SEAL RAR f 
Ant com erate cra (NES 
: ) «ft 
a a if Syne? 

nw ran 


ih 


ba =a SSNE SARDINES he ESSE EEE IES: 
S 


Z 


a 


| 
= 
e 


<a ees 
N35 479 
i 
2Hge Ga 
Be EP a SES 
“ 


y 


i } 
j Ns =a { : 
\y >] . 4 H S F 
oo) " o H G S } 
= q 3 a m . | ‘ ~ 
“a 3 q 4 »S xs) —é | 
ee P we 
ee AAA Mee ean" AUD memananen ace ON y & -@ 
' \ f H \ { / , i | 
be VS) ’ Re AG A ed / | 
NOEs ee oe i s ad ; 
| “ nN EL | ~ is | a gt SCS A f x | 
a 2 i ' y H H = ' 9 H 
| 2 j A) Ls ; t me F Ni } Ma | 
9-\\\ire-—-—}-- —}> -—9@—> iin 2 aANNT eee ese tee: Py repsmnme oh hb i | } 
i ' a } 2 } r it } 
| Ee arc, ae | a5] wi 
yeh Wa. i ae | heey 
3 A € i | 8 x | } 
: = ~ 1 t 
' : , sf 
i } > Saas | | * Ob eye ; 3 
ear 7 Ste * Fo \ | I Se | 
} H TO A 3 % a <\— — a . | H 
| =< eS eh aaa > pote 
> aS = t 
Yo f ow © wr | 7. FM es 
ae ee \ j ‘ [os fis \ {| 
| Sy ws ‘ 2 Aa a yak Cae Ber 0 EAT SS S 
x Sree te ee | ag ae a 
i 9 ee) | fn nen 
~ st } 7 tts } A li H 1 
j e—1 uf : aE | L—ANM—i{i° 4 «, LNA ~ { { 
t . | { a | 
! : j - Lite ease _\ 
t ‘ ; ‘ i 
I g | beh amie boos | 
{ hs tl Ss o G { or ae 
we lak ass S'S nSS 432 
{ ) = > + = = + > 
: | Bee | Be: 
{ : “ 
t /» A lan IN : w~ ~~ ie 
> re a o~ pad = f 
} “A. ~ “nN ”~~ »~ N 
] 3 s 
C23 
| 
j 


Po-le 


eo s— 


t 
! 
i 
' 
—+ 
| 
| 
{ 
\ 
| 
| 


pee AS" 20K 


at 
1$0 1% an ae lat 2.2K 
= 
oe 1 
S SZ look joo we 
4 fee ' i 


aa 


ee eg an tea 
4009 


IzoK G 


I = 100% 
7 | 
= 20 J - penis eee dacs SE ea oes 


2 oO oS 
{ - 
3 I P Ms oy 


DIF FEREST X TwTeaRATOR 


~— t se 7 t t - — mreereanee erccrenetot 
cs : RS SRE Ame. = cae SSS Ee oa BR Aer elie a Sa eS Se ee ee 
H { } i 


Si ities 5 


i 
H 
? 
4 
~ wet 
— 


ee meena sty cs 


» 4 
‘ 
t 
Sys 


ee ewrenge wees ee 


> 


A 7 . 
rere KG eds pas C+ O02 Alcasx sis 
¢ 


tv 
& 
7%) 
“ei 
% 
aX 
pee 
Lente 
WA 
v 


| 
f 
f 


n > 4 
Fe ee IRS b 
Gags ~ a 2 
ig 2S 
ie 2 ws 
Ps 1 
raf é 57 E 
’ = wey 


hy= Kyt gina cos6 + 0, 2A(s) rots AEC 


ow 
i 
os 


Beye’ 


, mM iS) 
as Ji 


SuG seen ae e 


rf 
7 
i a 
te 5G A 
-_ \ . 


rc 
i- 
— oe 


eee sii Fe LT EePat reves tre stisessecke? Pe eMEr arse ster crsermetes Fy tee Speieseces Pete Se . 
“ Pear SANSUI IS contr pets ce aeiereeeeeey ao TEES oat reat g et tes | Cre Reets S ReMeS Stas hana elec ber ToT Sethe Carte these eee ees feet re seen Sane) Be eee oe 2 ue me 


eg ve 
aii ai 
i comin eT A rres 


S32 


, 
U ot 


! 
\ 
| 
' 
} 
ay. 
Us 


{ H ioe as 
‘ I ae ¢ xX aS 
a “4 nn nr 
1 | ~ 
| ee 
—_ t u 


| 
| 
| 
| 


[ 
| 
i se 
| De 
i TT 
ij 
sry 
ae 


> 
% 


Nee C OS, el: 
\ 


es 
kor 
= 


== EES Kawa my a a eee —--—-——  - 


TT LL ST TT N= Se ee ee netstat es mie ne pa 
—e mere es. _ 


a fete 


rid 


i 

>. 

} 
NG | wt 
os er: 
_— > \p 


14) 
V4) 
nS) 
2 
Ve 
x 
— 


MAT 


a SSS ~- ~ SR Se A oe es Se ie eee 
| 
frase tolee | 
S nic etiot 
| 3 zok /f, 
FRO MAY Jornys a— - NW-- seN tots 
| Tee EAS | 
| Seen Sete Y aes Sameer ES Dat { 

20K //> 1434 +b 

| ee 
| ine it 
i | 
Fb /j = 2002 
| /0k = Ley 
} t = 
| ee 
j ~15Y 
SQM M177 7) 
| 
DS 
2 55-3 > me Fe 
aa “1 
t 
| 
ge ete 

RI ET Se ld Eee Na ON YE Sk Fe ee 

a 
a ana 

SS eed hs pee 
| JO LL ( 


~ 


To K AQomMutTAtTes — 


POR KHORNESS 


THEY 
— 
/ 


EX\er hai) 


i) 


; Pin YW 6 M067 +/5Y 
2N812y : fin sy 6€ $46 +SV 
Pin 7 of Beth Grd 


pp Delay. For globe. Jo-17-E9 


hongi! ade BlanKing 


, +: 


Rw Pes | 
> a | 
i Passa | 
= «2k laf 
2N3569 
Ol at 6.2K 
> 3 r 16 2. 
2NSI3y = 13> 
S76 KHz JOK 
Square Wave lo 
2N344y 


a 
RA 


Pin 13 57.4 Khe 
Siae wave 


PiILTER) BOARD /o-s0- 69 


> 
A) 
+ 


Boke 
Sows 


® 


Pe so [lef 


10-22-¢9 
ae 


e 


BY,X11 


PRINTED ON NO, 1000H CLEARPRINT 


- ~ sr “2 = 
= -@~ tomy 


——---—(\) COMMON 


(2) @UT.PUT- 
Go ° DISPL. 


SINE 


CS Lay IS voc 


i ZAC 


| ——{5) TDP Sry IN PUT 
is | | ys, Caer es 


—~OUTPUT 200KHz2 
OO Ome OVEN KLE TUE 

Le be lII7VAe 

Ses 


Fe HHH PP 


Wort & 
hes ite > =~ sa CONLESS 3 EE _tay itl 
—s tt ie 
2, CEMo SAE CT eee Se 3 ne ee 
yo Fe ee QUO EN CY uA LOM YF el 


62954P 
FORK STANDARDS, INC. 


WEST CHICAGO, ILLINOIS | 


Pf scenery APPROVED <BY3 DRAWN BY & 


MObruIne Sy Weew, Chor Neations 


ree ee 


eee erp wer ee eS eT ee NES 8 FEN RE PPE rE eee ow we Ww EINES ESET 


a RAMP uth Des Rex Boand 


NC 353 
Mc 333 
SN 7400 N 
SN TYOON 


DIVIDER BOARD PART T 
mi A erie 


I2-/5-€7 


SVRVeV ee” 


DIVIDER BOARD PART IL 


Tel — ME 238 


ree 
rc3 
ic 


Tee 
pL olf 
TCX 
TC? 
ZClo 
Tc 
Ie/a 
Te 18 
qo 
Tels 


: 


- 


ToS. 


Me 253 
MO 253 
AC 263 


MC 853 


AC 332 
MO 353 
Mc ts3 


Vollege Fallower 


4 on board, 


Vol Tage Follower 


10:(@-¢F 


En Lee ee Oe eee eS ee ee ee 


IN 3E4Q 


1O 
6.2% ge, WRT 


4 Sid < 
IN3044 bo 5K 


* 
a 


-ISV 


Jo 


BO nk 


_ Globe Freq. 


om aioe Dig Makag aft tina ARORA MR Sora pat tet TL HAN na ADAreebbaenseneenennin—naenenegenncnnmntanrabenan ee ote tedgencina peony cnineacataae tesnaws Cocuamnewiemn eit = 


o 
‘ ‘ 
D 
MS 
Botromt vsE 
Varlcal 
| 
ac i4 
c3 


~~ - -—-— —_ Ne eee mas ey} 


| 


BoTTovt VvlEw 


ee ee 


NS ee 


Lon 
£3 eT REN 


IS KY 


y pig Blan 


nae 


pee 


SINE WAVE FILTER i 23-Ye 


wee ee 


aS iam Re eats: 


zvoc | PART B 
<a) ae 


ES 
en 
or. 
TS Seo ee en 


Ji+J3 FILTER CIRCUIT MOUTH 


J2 


Same a\reuil OS 


Below 


MOUTH SPeCTHUN Lia vere AND PRE AMP 
; H ce? a 9 : 


| SAME AS 
ALIVE 


B hes 


NON-LINEAR AMPLIFIER 
(MOUTH Cigcu iT) 


BLANKING FOR FUMING MON/TOR da 


Need + Yallose ae Wide. \npul, 
SE ot ke 


Bloom ® inug 
IZ Oe Wel ce in 


fram obave. 270M 


on invensily 
Sze cantrals n bce i 82D [i puTs 


Znpd oF a tleniehall aguileatila 


; 


ER Shacimele inlesilg 


Blan kin 
5 


Tetsid 


‘ 


Wieins Blanking 2/12/69 


CRW 1H y80°? Fel Brn 
GAN 3 7] 
7er 


Rel 


iS SOS | UT 


Hes fen Modi(ieel ; Te ae 


ee | 
INTEMS ITY — fee lh. 7-649 


’ 
a » ei salar 
cI 


an 

i Cowal gal 

a fay Bone 
UF. eanat. 


for Ghbe. 


| OLD ‘ia hy {- | ay 
as Pek i aq rel ec * / . . j 
~ rep a. Sey 


‘ ba has ta - (WDELAY| me 


lee 3 


22. ner 


Fev 2 Sus 


eae WN | ae 
ie: O-- aa, pot 2NSI84 Yh ICI +e 
ZIV 1/00 tay LzK gs Tee mecvved 


175k tA 


S: 
of Ss O— re —? on}. a V ee ae orts | 


a OE lv perky 


Ng 
' 
ay yr A et eT OE 


[verane) | 


ig 
41S" 
loo 
a 
3 Te 
eaT O-\4} @ A264 
7 YE a 
ge | 43K 
' 1} 
as weet l 
ya 
ES 7CK Ls [ ) 
pte 
>. Ste SNe 
+h ST a we — cauathieieee ee 


e 
~ 


a9 


oo ey rr » Se ; e 
aa 7 aS 222 ' vay tb ; } eh ab 
BME OR Ee ra j 4.3K SilKaez } =n 3 Bee 
if ) 7 ap é pes ; er ; | 7 STM Sree RSE RMR TT a. eee 2 
OA; --|} 2NSGS ( size | ig Aa te anarzg sree: = I 
— 


SYNC TIMING CVS -/ 2 | 
“Céqe VibEO. SYSTEMS?) 2S fhe 


bint 


Mere can: 


NH. 


| y +H 
— 7 \ Bi 


Byrnrnee + 


SINS Mtr Par 


3 
{ 
x J 
= & 
v- 4 
4 
ORF oT ES OCT oT OTE LOIS Te OF TIE 


FTE TPE NRA Re cnet pee mn eee ete es memNRNENt ene a enneee ares oe terme are 


SPY Te Ye ee ES LIE LSE TES 


Se 


~ Grcrnk aks bar hens Chang 


4 
Pe 


o he Ceo 
eh y 


a 
Te 
C same \ 

Ss /i 


pie | 
et oe ae el a a) 
PS EE 


im a 
ptf tt tty OE LS 
{EM RI SR RHR HY SS SSR SG 2 CN 


ponrvesenpesarvvianseresinnsiereneinte Sansui stab Sinaantubat mebvinhSrenb-sitshintp a> 


wa 


a 
i Je ah 


wa 
is 
ae 
foomd 
ky . 


ee 


Wa ik 
A a 


Sn 2S SE BEES 52 

es 

. 5. : . 
; 7 3 : 4 


tue 


an 
BRS COT 1 7’ 


Used 


y Ae 
] 


: 
; 
| : 
: : 
a : 
: : 
t : 
2 Soul a | 
f 
‘ ‘ 
Ss : 


a 
a 
" 


tits 


RASS apne oa ns athe a scan skacmanummns ink | tanamonmmanenensstabeniriicrt sina: sient: shieesRat teh SSS Sita SISTA AT ALS CLASSI IS Ua ab Tabinsbl SASS atheist staat SP MATHS 1595; SETS TSE CIS) bhi s7 Sei admaatesacmbcsists <riaty 12 525254552428 25252 ateak ree hss rapes aires pane teae seat mpegs 


7 


e : » 
a e ” > 
: WP 
»: 
7s oe 
- = “~ : - aire 
- . ~~ — we 
= ; > = Y Sor 
. . — eum i” * ~ . 
w . “ 2 i 5 wre ot a ont 
. . Ke r * See 
= “ “ 34 /. a 
SE -- ane 


ott : hb CV elma n= 1 SV 
Fa . ry ray : aed ss 


. “Si Say, 
joopt 
See Sea het g 
Ye| mt 10K 
jl tole ~ HS jo, 
Zi ~ F - rv: 3 ARE 

[wpil MC 14396 S2K . Se ee a —{ Py o 


“3 1 NS 
\7 


(We) 2NS eae 20K 


tse i = = se Ff ee A ae 3 i 
4 VE — w\ON gS SER SS SR a af 5 Sa 


ci Blue 


| 
’ 
i ae 
| : en = eis, a 
U3 7 _— 
% ' , 
4 j i fs meee cee er en 
4 ‘ | 
is = + > 
‘ 
—- \ a : | , 
| Be Oe Ue 
i } A < . 
H iS yc 
t hie 615 i¥ mf 
oS 
ey eee - paver oT 
? - & : 
~ ; i ; % 
dk Bei hel Se ‘ Falla 
—— fisdé Revs 
ove ae ' Tay ese 


i -1SV 
DAR SF —_ 


» , 
{OK 


isv 


—— 


+ 


se. a A AS : 


en ne 
ee 


Mo neces 


A, 
-—— SSS BY = t 
j 
t ‘ 
i i\ 
ps a oa, Se ES ES 
. CSOACRL 
oy A as 5 Ni, | ie 
j — i -~ - ¥ 
J ; bs My : 
vv } 
| Be § ; ts 
j IG 2 DRG etre: an a 
Dye ae } pe ‘ } a ~ 
” 
— Ess ' i at ' ee 
{os ae \ | Loo 7a 
Vv. ae | H i AAS Ys 
ted ; 4 ' ! ty | 
wien ei eae 
AS | 
| 
| | 


- A = ra 
—/SV OS 
= w 


AvteRYaATE FRAME 


INVERTERS 


SVG 
SLIFTAN/ 


WV y¥ 


Al 
Y 


WIAA 


a i 


RAMP 9 2,, Bast W-/1-6? 


76 


(7 
/% 


/7 
90 
at 


Pi l¢ 
tlgV 


Comparator 


pIn!> 


t+ 5V 


*) Bes) 


# ¢ 
2 De sis 
é A Zio 3 fe Ic; : 
#, Desiy 13 D> i 


Cha) bes Vox lon Fulse 


6 
e 
& 
a | 
= 


S 

nm 
ba 
oO 
b 


/02. be BOnF 
3 


=" o oR | 4 5 pen ie ; 
: ! 
ies no - eo % Caled OSG 8 - (8 - Co? 


| | A ibincitenemciliiees shed ; r Bs Reems mathe in hy % i a 
a y * ’ ; = A j 


SS eee 
———— 


x 
osetia: snosefommoreent DS C- te fe 


eh 
Ka 
Aw imac DE GLECG | 


ee 


¥ SIZE REE MESON ORS LEI &: 
puimac Stee 

; H ; 
oz © SONTco eed ee ( ne ‘ | 1 FEN > i 
STR 2/ZE } j 
OY 67 G 7) am ©, { 
B i 
WW } vf 2 | 
<i i} | P A 1 A Te oo =< ow t 
prisine Comieeh sO | 


Axil mac 
Bua NG | 


“42V ON BL 
Pore 
vets BLANK CSET be eStore t 


6 
@ 


{et Are | 


| 
| 
| 


Bui mh — MOw iTOR 


CON Neer ons 


) @ 


eUuTPUT— 


FO °DisPL. 
SINE 
Ovrveut—- sore 


+ SurPPry 15 voce 


a \ i IV geo hat 


af Aah 7 7 AAS = Se 


FORK STANDARDS. INC. 


DRAWING NUMBER 


@Q2ADS> 


Sv, x11 PRINTED ON NO. 1000 CLEARPRINT 


a8 as 


| 
ie TO" DISPA 
SINE 


J | . ceed ss 
_ a pi Tag ~ ? 
| ee eran rane? 1. C>sit. + SuerPry IS vac 


() 
Uh 


WEATE RR 
(G ——- OUTPUT 2ZODKHZ& 


| 
De ROD 
+— V 


FAA HAS RR RRTOD RE RE. : 
7 Pah CASE CoWVEG TED 


yG > 


ta 


EDN > Sh UNLESS ‘ 
oa i. 

ee. ey) S&S SR ‘ te = 4 —< 
ro \- SS ee Ga. SOV 1 


E935AF 
FORK STANDARDS, INC. 


WEST CHICAGO, ILLINOIS 


APPROVED BY: 


SCALE: =, . 


PRINTEO ON NO. 1000H CLEARPRINT 


BY, X11 


PIPER SALES COMPANY 


MANUFACTURER'S REPRESENTATIVE 
1430 Florida Ave., Suite 203 


eae CO 80501 
a 03) 443-5337 
X 910-320-0783 


